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In the Southern countries of Europe, the sheep milk is almost exclusively utilized for the 
manufacture of cheese, in small-scale production, in traditional dairies. This production is very 
important economically to those countries and is usually associated with Protected 
Geographical Indication labels ([1],[2]). Because in sheep whey the total ratio of nitrogen/dry 
matter is much higher than in bovine whey and its soluble protein content is about twice [3], part 
of the whey generated during the production of cheese is further processed to obtain whey 
cheeses. However, not all of the whey can be processed due to the high volumes generated, 
creating problems in conventional water treatment plants. Moreover, the second cheese whey  
resulting from the production of the whey cheeses still contains more than 50% of the original 
dry matter, with a protein concentration approximately an half of that existing in the original 
cheese whey[4]. This second cheese whey has no use being released directly into drains and 
causing problems in water treatment plants. Several complex processes with membranes (MF, 
UF, NF and OI) have been developed for processing cheese whey [5]. In this work, in order to a 
better recovery of cheese whey and simultaneously to minimize the environmental impact due 
to the discharge of second whey into drains, our objectives are: 
(i) To recover the protein fraction by ultrafiltration (UF) and to use the protein concentrates 
obtained at different volume concentration factors (VCF) for producing whey cheeses; 
 (ii) to study the influence of the (VCF) on yield and on the recovery rate of the components 
analyzed in whey cheeses; 
(iii) to study the influence of the VCF on physical-chemical composition and texture of whey 
cheeses produced. 
 
The ovine cheese whey was collected in a portuguese cheese factory, located at the Protected 
Geographical Region of Serpa cheese. First, it was filtered and skimmed (pretreated), before 
ultrafiltration. The UF concentration experiments were carried out in a plate-and-frame module 
(Lab Unit M20), from Alfa-Laval, Denmark, after a pre-selection of experimental conditions and 
membranes ([6]): a transmembrane pressure of 2.0 bar, a feed recirculation flow rate of 10.0 L 
min-1 and membranes ETNA10PP with a surface area of 0.072 m2 and a cut-off of 10 kDa. 
Whey protein concentrates were produced till a VCF of 4.0, in a total of 18 protein concentrates. 
The VCF is defined as VCF = initial feed volume/volume of the final concentrate. In the initial 
cheese whey, whey protein concentrates (WPC) and permeates the following analyses were 
performed: pH; specific conductivity; viscosity; total solids; total suspended solids;  protein 
(N*6.38); lactose; fat; sodium, potassium, calcium, magnesium; chloride and phosphate. The 
apparent rejection coefficients, , defined as R = (Cb - Cp)/Cb, where Cb and Cp are the 
concentrations of solute in the bulk concentrate and permeate, respectively, were calculated. 
Eighteen whey cheeses were manufactured from the different UF concentrates (with VCF´s of 
1.8; 2.0; 3.0 and 4.0), following the traditional process of thermotropic gelation. All these whey 
cheeses were characterized in terms of the same components described for the concentrates 
and also for texture (firmness, adhesiveness and cohesiveness). The whey cheese yields and 
the recovery rates of the different components analyzed, RR(X), were calculated according to 
equations (1) and (2), respectively: 
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During UF concentration of cheese whey the apparent rejection coefficients of protein fraction 
were higher than 90% and the concentration of protein grew proportionally with VCF. The whey 
cheese yields were proportional to VCF and the recovery rates of all the components 
investigated increased significantly along the concentration process. Regarding the textural 
properties, it was observed a direct proportionality between the firmness and the VCF and a 
significant increase in either the adhesiveness or cohesiveness with protein content. So, the 
concentration of cheese whey by ultrafiltration till higher concentration factors allows a better 
recovery of all the components in the whey cheeses, improving the performance of the 
manufacturing process and avoiding the impact of their release in the environment.  In addition, 
lactose which permeate preferentially through UF membranes may be recovered from the UF 
permeate, eg NF, avoiding the production of the second cheese whey, using the same plant. 
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